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DETAILED ACTION 
Priority 

Receipt is acknowledged of papers submitted under 35 U.S.C. 1 19(a)-(d), which 
papers have been placed of record in the file. 

Information Disclosure Statement 
The infomnation disclosure statement (IDS) submitted on 1/29/04 has been 
considered by the examiner. Form 1449 has been signed and returned with this office 
action. 

Drawings 

Figure 1 A_B should be designated by a legend such as -Prior Art- because 
only that which is old is illustrated. See MPEP § 608.02(g). Corrected drawings in 
compliance with 37 CFR 1.121(d) are required in reply to the Office action to avoid 
abandonment of the application. The replacement sheet(s) should be labeled 
"Replacement Sheet" in the page header (as per 37 CFR 1.84(c)) so as not to obstruct 
any portion of the drawing figures. If the changes are not accepted by the examiner, the 
applicant will be notified and informed of any required corrective action in the next Office 
action. The objection to the drawings will not be held in abeyance. 
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Claim Objections 

Claims 9-13 are objected to under 37 CFR 1.75(c), as being of improper 
dependent form for failing to further limit the subject matter of a previous claim. 
Applicant is required to cancel the claim(s), or amend the claim(s) to place the claim(s) 
in proper dependent form, or rewrite the claim(s) in Independent form. Each of the 
claims 9-13 merely state: "An integrated circuit comprising: the test circuit as define in 
claim X; the first macro block; and the second macro block." There is no further 
limitation on the parent claim. 



Claim Rejections - 35 USC §112 

The following is a quotation of the second paragraph of 35 U.S.C. 112: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

Claims 9-16 are rejected under 35 U.S.C. 112, second paragraph, as being 
indefinite for failing to particularly point out and distinctly claim the subject matter which 
applicant regards as the Invention. 

Each of the claims 9-13 merely state: "An integrated circuit comprising: the test 
circuit as define in claim X; the first macro block; and the second macro block." There is 
no further description of what is being claimed and thus these claims are unclear. 
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Claim Rejections - 35 USC § 102 

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 
A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

Claims 1-8 and 17-20 are rejected under 35 U.S.C. 102(b) as being anticipated 
by U.S. Patent No. 5.940,414 by Takano et al. 

As per claims 1 and 17 Takano et al teach the claimed circuit and method of 
checking connections between circuit blocks and between each circuit block and 
external terminals having: a first circuit block and a second circuit block; a first 
multiplexer having two input terminals connected to an output terminal of the first circuit 
block and an extemal input terminal; a control terminal for receiving a first test signal; 
and an output terminal connected to an input terminal of the second circuit block, for 
connecting any one of the output terminal of the first circuit block and the external input 
terminal to the input terminal of the second circuit block; and a second multiplexer 
having an input terminal connected to the input terminal of the second circuit block; a 
control terminal for receiving a second test signal; and an output terminal connected to 
an external output terminal, for connecting or disconnecting the input terminal of the 
second circuit block to or from the external output terminal; in normal operation mode, 
the first multiplexer connecting the output terminal of the first circuit block to the input 
terminal of the second circuit block on the basis of the first test signal, and the second 
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multiplexer disconnecting the input terminal of the second circuit block from the external 
output terminal on the basis of the second test signal; in a first test mode for outputting 
a signal outputted by the first circuit block through the external output terminal, the first 
multiplexer connecting the output terminal of the first circuit block to the input terminal of 
the second circuit block on the basis of the first test signal, and the second multiplexer 
connecting the input terminal of the second circuit block to the external output terminal 
on the basis of the second test signal; and in a second test mode for inputting a signal 
inputted to the second circuit block through the external input terminal, the first 
multiplexer connecting the external input terminal to the input terminal of the second 
circuit block on the basis of the first test signal, and the second multiplexer 
disconnecting the input terminal of the second circuit block from the external output 
terminal on the basis of the second test signal, which comprises: a step of setting a 
normal operation mode value to the first and second test signals, respectively; a step of 
inputting the first and second test signals to which the normal operation mode values 
have been set, to the first and second multiplexers, respectively; a step of obtaining 
foHA/ard direction connection data by tracing a signal path from the output terminal of the 
first circuit block to the input terminal of the second circuit block via the first multiplexer 
and another signal path from the output terminal of the first multiplexer to the external 
output terminal via the second multiplexer; a step of obtaining backward direction 
connection data by tracing a signal path from the input terminal of the second circuit 
block to the output terminal of the first circuit block via the first multiplexer and another 
signal path from the first multiplexer to the external input terminal; and a step of 
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comparing the forward connection data and the backward connection data with 
previously-prepared normal connection data, to test the connection relationship in the 
normal operation mode of the logic circuit. (Abstract Column 3 lines 23-52) 

As per claims 2-4, 8, 18, and 19 Takano et al. teach (see FIG 2) "...a multiplexer 
MUX1 is connected between an output terminal of the circuit block A 21 and an output 
terminal of a buffer BUF1 connected to an external input terminal EXT1 1 , and an input 
terminal of the circuit block B 22. Further, another multiplexer MUX2 is connected 
between an input terminal of the circuit block B 22 and another buffer BFF1 1 connected 
to an external output temriinal EXT12."(column 4 lines 35-43) 

"The multiplexer MUX1 has three NAND circuits NA1, NA2 and NA3, and an 
inverter INV1 . Two input temriinals of the NAND circuit NA1 are connected to a signal 
line 23a connected to the output terminal of the circuit block A 21 and to an output 
terminal of the inverter INV1 for inputting a test signal TSTB (i.e., an inverted test signal 
TSTB is inputted to the input tenninal thereof). An output terminal of the NAND circuit 
NA1 is connected to one input terminal of the NAND circuit NA3. Two input terminals of 
the NAND circuit NA2 are connected to an output terminal of the buffer BUF1 and to an 
input terminal of the inverter INV1 (i.e., a control terminal to which the test signal TSTB 
is inputted). An output terminal of the NAND circuit NA2 is connected to the other input 
temiinal of the NAND circuit NA3. Further, an output terminal of the NAND circuit NA3 is 
connected to the input terminal of the circuit block B 22." (Column 4 lines 44-59 Fig 2) 

"The multiplexer MUX2 has three NAND circuits NA11, NA12 and NA13, and an inverter 
INV1 1 . Two input terminals of the NAND circuit NA1 1 are connected to a signal line 23b 
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connected to the input tenninal of the circuit block B 22 and to an input tenninal of the 
inverter INV1 1 (i.e. a control terminal to which another test signal TSTA is inputted). An 
output terminal of the NAND circuit NA1 1 is connected to one input tenninal of the 
NAND circuit NA13. Two input terminals of the NAND circuit NA12 are connected to a 
signal line (to which a signal SI is outputted by another circuit block (not shown) and 
then outputted to the outside in the normal operation mode) and to an output terminal of 
the inverter INV1 1 (i.e., an inverted test signal TSTA is inputted to the input terminal 
thereof). An output temninal of the NAND circuit NA12 is connected to the other input 
temriinal of the NAND circuit NA13. Further, an output terminal of the NAND circuit 
NA13 is connected to an external output terminal EXT12 via another buffer BUF1 1 . " 
(Column 4 line 60 through column 5 line 11) 

As per claims 5-7 and 19-20, Takano et al teach (Fig 4 step 103) "...the signal 
lines between the input/output terminals of each circuit block and the input/output 
tenninals or the external input/output temninals of other circuit block connected thereto 
are traced in sequence to check whether these signal lines are activated or not. In other 
words, the correct circuit connection relationship in the normal operation mode is 
inspected. In more detail, all the input/output terminals of all the circuit blocks are 
inspected temninal by terminal as to whether the signal lines between two terminals 
have been activated or not in sequence. In the case of the logic circuit shown in FIG. 2, 
for instance, the signal line from the output terminal of the circuit block A 21 to the input 
tenninal of the circuit block B 22 is inspected as to whether activated or not. In the 
above step 102, since the two test signals TSTA and TSTB are both set to the logic 
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level [0], when these logic values [0] are inputted to the two multiplexers MUX1 and 
MUX2 respectively, the connection conditions of the two multiplexers MUX1 and MUX2 
can be set. Under these connection conditions, the signal lines are traced in sequence 
along the path from the output terminal of the circuit block A 21 to the input terminal of 
the circuit block B 22 via the multiplexer MUX1 (i.e., two NAND circuits NA1 and NA3), 
to inspect whether this path is activated or not." (Column 8 lines 7-31) 

"Here, the above-mentioned path trace processing is a fonA/ard direction 
processing for tracing the signal path in the fonA/ard signal path direction from the input 
side to the output side (in the same direction that the signal is transmitted). After this 
foHA^ard direction processing, a backward direction processing for tracing the signal path 
in the backward signal path direction from the output side to the input side (in a direction 
opposite to that the signal is transmitted). That Is, the signal line from the input terminal 
of the circuit block B 22 to the output terminal of the circuit block A 21 via the multiplexer 
MUX1 (i.e., the NAND circuits NA3 and NA1) is inspected as to whether activated or 
not. For instance, when the input terminal of the circuit block B 22 is at the logic level 
[0], it can be understood that the two input terminals of the NAND circuit NA3 are both 
at the logic level [1]. Further, since the logic level [1] is given to one input terminal of the 
NAND circuit NA1 via the inverter INV1, it can be understood that the output terminal of 
the circuit block A 21 is at the logic level [0]. Therefore, under these conditions, it can be 
clarified that the path from the input temilnal of the circuit block B 22 to the output 
terminal of the circuit block A 21 is activated. In the same way, since the test signal 
TSTB of the logic level [0] is inputted to one input terminal of the NAND circuit NA2, it 
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can be understood that the external input/output terminal EXT11 and the NAND circuit 
NA2 are disconnected from each other, irrespective of the logic level of the external 
input/output temiinal EXT1 1 (i.e. the other input terminal of the NAND circuit NA2). 
During the path-trace processing as described above, the connection data in the normal 
operation mode are stored in the normal operation connection data memory section 4." 
(Column 8 lines 32-63) 



Conclusion 

The prior art made of record and not relied upon is considered pertinent to 
applicants disclosure. 

JP 10246755 A NITTA, SUSUMU 

This patent teaches that at every path connecting the output terminal of a 
megacell block and the input terminal of random block provided are the first scan cell, 
the first multiplexer selecting one of the output of the megacell block or the output of the 
first scan cell based on the first test mode signal and sending to the input terminal of the 
random block and the second multiplexer selecting the output of the first multiplexer 
based on the second test mode signal and sending to the external terminal of the 
integrated circuit device. Also at every path connecting the output terminal of the 
random block and the input terminal of the megacell block, provided are the third 
multiplexer selecting one of the output of the random block or the test data input from 
the external terminal of the integrated circuit device and sending to the input terminal of 
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the megacell block based on the second test mode signal and the second scan cell 
receiving the output of the third multiplexer. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Cynthia Britt whose telephone number is 571-272-3815. 
The examiner can normally be reached on Monday - Thursday. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Albert Decady can be reached on 571-272-3819. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 

Infomnation regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications Is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 
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Primary Examiner 
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